Lack of mutation in the cyclin-dependent kinase inhibitor, p19INK4d, in tumor-derived cell lines and primary tumors.
Inhibitors of cyclin-dependent kinases provide a major mechanism of negative regulation on cell cycle progression. Defects in the function of the CDK inhibitors may lead to uncontrolled cell proliferation and potentially facilitate tumorigenesis. The p16INK4 family of CDK inhibitors specifically prevent the phosphorylation of the retinoblastoma susceptibility gene product, pRb, by inhibiting the kinase activity of CDK4 and CDK6, thereby keeping pRb in its active form as a growth suppressor. The loss of p16INK4 inhibitory activity would, therefore, have the same consequence as the loss of pRb growth suppressing activity. The p16INK4 family currently includes four members, p15INK4b, pl6INK4a, pl8INK4c and p19INK4d. Two members, p15INK4b and pl6INK4a have been found to be deleted and mutated in a variety of human tumor-derived cell lines and primary tumors. In the present study we have examined the genomic status of the newly isolated p19INK4d gene in 75 tumor-derived cell lines; 13 immortalized, transformed or normal cell lines; 19 ovarian tumors and 18 acute myelogenous leukemias. No deletions or point mutations were observed in the pl9INK4d gene. A genetic polymorphism at codon 30 (CGC-->CGG) in exon 1 of the pl9INK4d gene was observed in 10% of the samples under investigation. In the same set of samples, p16INK4a was found to be homozygously deleted in 32% of the tumor derived cell lines. These results together with our previous data that showed a 22% deletion frequency in p15INK4b and rare alterations in the pl8INK4c gene, indicating that the p16INK4a and pl5INK4b, but not the p18INK4c and pl9INK4d genes, are frequently mutated in human tumors. Hence, members of the p16INK4 CDK inhibitor family, while evolutionary related and biochemically indistinguishable, carry out distinct biological functions.